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Thizs rePort Prezsents 3 Breliminare concePbtual desion fop
moving 20il an the lunar surface.  The device iz noh desigrned
fore long~term wuse or  dezignsd to meet  sPecific budset

reduirements. MAlso. sinze most of the Parks of  hlkhe  device

are oommercially available, 4She desion looks

an garth bulldozer. Che asteornant will bBe shle to Push lumar
il as well as 1TiFt =01l oo dumP 1% zomswbere  &lse. The
dewice will interface and vrowvide brues for o2 core Jdrill and
a hmackhos atbachment., It i1z szzumed that the dewice will be

vzed Primarily  for Pprefarind ke lunare surface for the

comsheugchion of A lunar basze.
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ididdita,  The meldboaesd 12 also s=olPortesd by zide Plates,
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The Torer will wae buo Geneeal
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7. SOLAR CELLS
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%, The Emeroencd Shob Switch
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2. Locate Pumb landle

2, PumP gnkil dasired bregssures is obbained
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SUBSYSTEM: __ grare
ITEM#| QTY [DESCRIPTION - VENDOR COSsT
\ | BLADE CENTER BRACKET
2 2 ARM
3 2 PN
¢ 2 HYDRAULIC  CYLINDER
s R SuPPORT™ BRACKeT
6 { BLADE
7 1 BLADE PIVOT
i A BLADE < ufPoRTS
1 2 SIDE  SHIELD
10 { PN
' 2 Bt ADE ARM
| 2 o PIN
|3 8 CLAMP
(4 o ADTUSTMENT PINS
1S { HYDRAULIC ¢ YLIMDER
16 X Pivor Rod
17 oL PIN
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ME 4182 WEEKLY PROGRESS REPORT

PERIOD: Jan 10 THRU: Jan 24, 1985  (pam ng.: TH-3:00

TITLE: Lunar Surface Site Preparation Apparatus

COMMENTS: Everybody in the group researched the lunar
environment or dozers during the first week. We then met to
discuss our findings. After discussing what we had learned
about the lunar environment and dozers, we made a list of
constraints and specifications fom our problem statement.

We then split up further research so that a particular

person would search under a specific topic.

NAME, INITIALS ENGINEERING ?ggsglClAN CLERICAL TOTAL
1) Ayers, T. ' b4 b
2) Wardall, D. b b
3) Faglier, R. 5 5
4) Crane, M. 5 5
s) Coppedge, S. 0 1.5 5.5

6)

TOTALS = 22 1.5 23.5




ME 4182

PERIOD: TU-3

TITLE:

WEEKLY

THRU:

PROGRESS REPORT

1/31/85 TEAM NO.: TH-3:00

Lunar Surface Site Preparation Apparatus 'DOLQK

COMMENTS:

1)
2)
3)
4)
5)

6)

The past week was used mainly for information searching

and research., Several hours Wa®& spent observing real

bulldozers in action,

Also, a productive group meeting
was held in which all the options for power, traction, and

other variables were discussed and decisions made., More
research was done in the areas of soil mechanics and

patent searching.

NAME, INITIALS ENGINEERING ?gg§§ICIAN CLERICAL TOTAL
AYERS, T. 4.0 1.0 5.0
WARDALL, D, 3.5 3.5
FAGLIER, R, 5.5 5.5
CRANE, M, 4,0 4.0
COPPEIGE, S. 4.0 4,0

TOTALS = 21.0 1.0 22,0




ME 4182 WEEKLY PROGRESS REPORT
PERIOD: 1-31-85 THRU: 2-7-85 TEAM NO.: TH - 3:00
TITLE: Lunar Site Preparation Apparatus
COMMENTS

1)
2)
3)
4)
5)

6)

Last week was very productive, We had a long group meeting,

in which we examined the possibility

of not completing the project

on schedule, We concluded that it was not only possible, but no new

technology would be required,

The Dozer design was then broken into

components and the design and development of the components commenced,

As of now we have tentatively tied the tracks down to a Hydraulic

drive type with the drive built on to the tracks, but some design

changes will be required,

NAME, INITIALS

T, Ayers
S. Coppedge
M. Crane
R, Faglier

D, Wardall

TOTALS =

HOURS
ENGINEERING TECHNICIAN CLERICAL TOTAL
5 1 §)
5 5
4 4
5 1 6
5 5
24 2 26




Mt 4182 WEEKLY PROGRESS REPORT

PERIOD: Feb 7 THRu: Feb 14, 1985 oy \g., Th=3:00

TITLE: Lunar Site Preparation Apparatus

COMMENTS: This week the group solidified our design by

making some fundamental force and friction calculations to
see if the design should work. The blade has been mostly

specified. It will be much like a front loader. Crude
calculations were made for necessary torque to run the

hydraulic pumps.

HOURS

NAME, INITIALS ENGINEERING TECHNICIAN CLERICAL TOTAL

1) Coppedge, S. 5 5
2) Crane, M.
3) Faglier, R.
4) Ayers, T.

n O U O\

6

5

6
5) Wardall, D. 5
6)

TOTALS = 27 27







ME 4182 WEEKLY PROGRESS REPORT

PERIOD: Feb, 14 THRU: Fep, 21 TEAM NO.: TH 3:00
TITLE: Lunar Surface Site Preparation Apparatus
COMMENTS:
Last week the decision was made to use 2 DC motors to
power the Hydraulic pumps, The suggestion was made to use
a Heads-up method of display for critical information,
The discussion of control systems for both information and
operation was continued. The initial work on the drawings
was started.
HOURS
NAME, INITIALS ENGINEERING TECHNICIAN CLERICAL TOTAL
1) T. Ayers 4 4
2) M, Crane 4 4
3) S. Coppedge 4 4
4) R, Faglier 4 0.5 4,5
5) D, wWardall 4 4
6)
TOTALS = 20 0.5 20,5




ME 4182 WEEKLY PROGRESS REPORT

PERIOD: 8 THRU:  2/28 TEAM NO.: TH-3:00
TITLE: Lunar Surface Site Preparation Bulldozer
COMMENTS:

The group had a meeting on Sunday in which the plan for
the rest of the quarter was discussed. The report outline
was reviewed to clarify the remaining tasks., Sketches of the
dozer were complied so that detailed drawings could be produced.
Each person worked on their drawings and also worked to
compile references.

NAME, INITIALS ENGINEERING ?ggSSICIAN CLERICAL  TOTAL
1) WARDALL, D. 5.0 5.0
2) COPPEDGE, S. 6.5 ¢ 6.5
3) CRANE, M. 4.0 4.0
4) FAGLIER, R, 5.5 5.5
5) AYERS, T. 6.0 6.0

6)

TOTALS =

27.0 27.0



M. E. 4182
Froject Progress Report

From: 2-28 Thur: 3-7 Sect, ;3 TH 3:00
Title: Lunar Surface Site Preparation Apparatus
Comments:

A portion of the week was spent working on drawings, But a
majority of the time was spent on the rough draft, The surek SEAELKH
for a set of batteries was completed. Additional work was done in
the area of system controls.

NAME Engineering Total
1) T, Ayers 10 10
2) S. Coppedge 9 9
3) M, Crane 9 9
4) R, Faglier 10 10
5) D, Wardall 9.5 9.5

47.5



RECORD OF INVENTION - Part |

This is an important legal document. Read instructions carefully before filling in data.

PROJECT NO.

RECOMMENDED SECURITY REC. OF
CONTRACT NO. CLASSIFICATION iNV. NO.
T. NAME OF INVENTOR POSITION

ME. 4182 GRouP

SywdenN T

2. DEPARTMENT CR DIVISICN

GECREIA INSTITWE CF TECHANOLOEY

3. DATES OF EMPLOYMENT

4. PRESENT ADDRESS { No. Street, City, County, State) TELEPHONE

GeolCiR TECH gx 205A6 ATtA~A  éA

PERMANENT OR UNTIL

5. PERMANENT ADDRESS ( No. Swreet, Clty, County, State)

TELEPHONE

6. NAMES (S} AND ADDRESS (ES) OF CO- INVENTORS ( If any )

7. DESCRIPTIVE TITLE OF INVENTION

LUWNAR SULFACE <SITE PAE PARATION APPARATULS

B. LIST DRAWINGS, SKETCHES, FHOTOS, REFORTS . DESCRIPTIONS, NOTEBOOK ENTRIES, EYC. WHICH SHOW OR DESCRIBE INVENTION

A AL, A2, A2

-—

C1,Cr 2

-A
- p Bl g2 B3} DeANES  PLAS TEGNIA( RefolT
c-c¢

9. RLIEST CATE AND PLACE INVENT1ON WAS CONCEI1VED { Briet outline of circumstances)

1/9 /85 G€oRG(AQ TYECH CLASS

Y0. DATE &N PL\L‘E/F TIRST SKETCH, DRAWING OR PHOTOD

22 /85 GeopoAn TECH (UBrALY

11. DATE AND FLACE CF FIRST wR|TTEN DESCRIPTION

12. DISCLOSURE OF INVENTION TO OTHERS

FORM OF

TLE AND ADDR
NAME, TITLE AN ESS D I SCLOSURE

DATE AND PLACE
OF DISCLOSURE

WAS SIGNATURE
OBTA INED
{YES OR No}

No~g

12.A IMFORTANT . HAVE ANY PUBL )CA;}NS? REPORTS BEEN MADE ON TH1S INVENTION?

‘ .

2. DATE AND PLACE OF COMPLETION OF FiksyEﬁjTlNG MODEL OR FULL SIZE DEVICE

{4. PRESENT LOCATION OF MODEL Aj /A

15. DATE. PLACE, DESCRIPTION AND RESULTS (7F|RST TEST OR OPERATION

Form EES 304 Page !



16. NAMES AND ADDRESSES OF WITNESSES OF FIRST TEST

N{A

‘ 17. DATE, PLACE, DESCRIPTION AND RESULTS OF LATER TESTS {name witnesses)

WA

18. IDENTIFY RECORDS OF TESTS AND G1VE PRESENT LOCATION OF RECORDS

nNlA

19. PRiOR REPORTS OR RECORDS OF INVENTION TO WHFCH INVENTION IS RELATED

p A

20. OTHER KNOWN CLOSELY RELATED PATENTS, PATENT APPLICATIONS AND PUBLICATIONS

PATENT OR
APPLICATION NO.

DATE

TITLE OF INVENTION OR PUBLISHED ARTICLE

NAME OF PUBLICATION

MULT] At POSE gutlDiteR BLADE

S 3,729, 8¢ |mar (73

21. EXTENT GF USE: PAST, PRESENT AND CONTEMPLATED {Give dates, places and cther pertinent details)

CONTEMPCATED EaC USE gy alASH ON THE Lun AL SURFACE

22. DETAILS OF INVENTION HAVE BEEN RELEASED TO THE FOLLOWING COMPANIES OR ACTIVITIES

NAME AND ADDRESS

INDIVIDUAL OR REPRESENTATIVE

CONTRACT NO.

DATE

bEmGIA TECH

Pror. BRAZE LL

SIGNATURE OF INVENTOR — 7—-:3—\7 W-» a‘)/"' ., -&7( aﬁ-
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RECORD OF iNVENTION - Part I

{Attack to Record of Invention Part I)

REC. OF
R - R . . . . IRV. KO.
This Disclosure of Invention should be written up in the inventwr's own words
and gene-ally should follow the outline givem below. Sketches, prints, photos
and other jtlustrations ae well as reports of any pature in which the invention

in referred to, if avaiiable, should form a pest of this disclosure and reference
can ba made thereto in the description nf constructicn and operation.

T, TNVENTORS NAME (S) _7//,4 AYé/lf , e__}i, @"f_r

7. TiiLt OF iNVINTION LM ; ;W ;{Té pMMN M’Pws

For answers to following questions use remainder of sheet and attach extra sheets if necessory.

3. GENERAL PURPOSE CF INVENT!ON. STATE IN GENERAL 7. GIVE DETAILS OF THE OPERATION IF NOT ALREADY

TERMS THE OBJECTS OF THE INVENTION. DESCRIBED UNDER 6.
4. DESCRIBE OLD METHCOD (Si 1F ANY, GF PEKFORMING THE 8. STATE THE ADVANTAGES OF YOUR INVENTION OVER WHAT

FUNCT!ON OF THE INVENT!ON. HAS BEEN DONE BEFORE.
5. INDICATE THE DISADVANTAGES OF THE OLD MEANS OR SEVICE(S) . G. [INDICATE ANY ALTERNATE METHODS OF CONSTRUCT!GN.
6. DESCRIBE THE CONSTRUCTION OF YOUR INVENTION, SHOW. 10. IF A JOINT INVENTION, INDICATE WHAT CONTRIBUT!ON

ING THE CHANGES. ADDITIONS AND !MPROVEMENTS OVER WAS MADE 8Y FACH INVENTOR.

THE OLD MEANS OR DEVICES

11. FEATURES WHICH ARE BELIEVED TGO RE NEW.
12. AFTER THE DISCLOSURE 1S PREPARED. T SHOULD BE SIGNED BY THE INVENTOR(S), AND THEN READ ANG SiGNED AT
THE BOTTOM OF EACH PAGE BY TWO WITNESSES USING THE FOLLOWING STATEMENT:
‘“*DISCLOSED TO AND LNDERSTOOD BY ME THIS_ oo __DAY OF c__._.___19_.__
SIGHNATURE mec e e cccccccrennenc— e ——————
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Ism ABSTRACT

Ar wenlemrat i pruviued for attachment 10 the front

an earth moviag machine and is supported for
rocking movement about 8 transverse axis and is verti-
cally movable between s substamtislly ground level
The arrangement ensbies the implement to function as
a bulldozer blade, a scraper blade, or a loader bucket.
Digging teeth are provided on the implement and a
removable plate normally covers the teeth.
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MULTI-PURPOSE BULLDOZER BLADE

My weecston refates to an mmplement which is at-
sachabile 10 a bulldozer 10 perform a variety of tasks.

A coaveastcaal bulldozer blade is designed to move
carth and the like by shoving the material ahead of the
machine with the lowermost edge of the blade digging
into the earth to some extent. The blade does this type
of work extremely well but very often conditions are
encountered which require the use of a tool of different
design. This may mean that the bulldozer has to move
out of the way and stand idly by while a machine of ap-
propriate design such as a shovel or a loader is moved
up to perform the task which cannot be done with a
conventional bulldozer blade. Obviously this employ-
ment of several expensive machines with their highly
paid operators is an unsatisfactory one which contrac-
tors like to avoid if at all possible.

1 have solved this particular problem by providing a
bulldozer blade which will perform the task for which it
was designed as effectively as before but, in addition,
can be used as a grading blade or as a loading bucket.
The present blade has a portion which is removable t0
expose the teeth suitable for use in clearing out rocks
and roots as well as breaking up hardpan.

In drawings which illustrate ¢ preferred embodiment
of the invention;

FIG. 1 is a plan of a multi-purpose bulldozer blade
mossted on a convestioaal tractor,

FIG. 2 is an ealarged vertical section taken on the
line 2—20lFiIG. 1,

FIG. 3 is a side elevation of the blade in a grading
position,

FIG. 4 s a side elevation of the blade in 2 load-carry-

FIG. S is a fragmentary frost elevation of the blade
supporied ia a scrapiag positioa,

FIG. 6 is 3 éctailed view of locking means for secur-
fag an exicasion to the bulldozer blade, and

FIG. 7 is a pesspective view of 2 portioa of the mold-
boesd extensiona as seea from the rear.

Referring first t0 FIG. 1, the sumeral 10 indicates
geaerally 3 bulldozer ising a tractor 11 which is
peovided with crawier tracks 12. A C-frame 15, having
parslicl side members 16 and angularly disposed froat
member 17 straddics the tractor 11 to project for-
wardly therefrom. The frame (ot shown) of the trac-

10

5

25

2

The multi-purpose blade which forms the basis of the
present invention is generally indicated by the numeral
30. Bladc 30 extends across the front members 17 of
the C-frame 1S and is provided with a rearwardly
curved moldboard 31 which projects beyond the side
members 16. A heavy frame 32 is secured to the rear
face of the moldboard 31 to give this relatively thin,
plate-like member th : necessary strength and rigidity
and this frame includes transverse bottom and top
members 33 and 34 which are connected by vertical
ribs 38, see particularly FIGS. 1 and 2. The moldboard
31 is also braced by side p'ates 37 which are shown in
FIGS. 2, 3 and 4. It will be noted that thc moldboard 31
and side qiates 37 give the bulldozer blade 30 a shape
somewhat like a shallow bucket.

Pivot means generally indicated at 40 secures the
blade 30 to the C-frame 15. As shown in FIGS. 1 and 2,
the pivot means 40 comprises a pin 42 which is suitably
mounted 30 as to connect the bottom member 33 of the
moldboard frame with a housing 44. The substantially
triangular-shaped housing 44 fits over the apex of the
frame members 17 at the forward end of the C-frame
1S. The bousing 44 is secured to the C-frame 15 simply
by means of a removable pin 45, see FIG. 2.

The pivot means 48 also includes two other pivot
pins 47 which are aligned with the center pivot pin 42,
one near each side edge of the blade 38. For con-
venience, only one of the side pivot pins 47 is shown in

30 FIGS. 3 and 4. To support the pins 47, each side

3s

43

member 16 of the C-frame is fitted with a side channel
$0. Each channel 58 fits over the side member 16 and is
secured thereto by a removable pin 53, see FIG. 3 for
exampile. Thus, the center pivot pin 42 and the two side
pivot pins 47 secure the blade 30 to the C-frame 18 for
rocking movement about a borizontal and transversely
extending axis which is indicated by chain dotted line
56 in FI1G. 1 only.

The blade 30 is adapted to be rocked about the pivot
means 40 by power means generally indicated at 60.
Preferably, the 68 comprises a double-acting
hydraulic cylinder 62 fitted with a piston rod 63. The

cestrally disposed cylinder 62 is pivotally secured as at
65 to the bousir.g 44 as shown best in FIG. 2. Rod 63 is

similarly secured as at 66 to the top member 34 of the
moldboard frame 32. Cylinder 62 is included in a suita-
ble hydraulic circuit (not shown) extending to the
hydraulic system of the tractor 11 whereby the driver

sos 11 has laterally projecting trunaions 20 and the rear 50 of the machine can rock the blade 30 as required about

ead of the side members 16 are joursalled on these
trunsioas. Thes, the C-frame 18 is pivotally mounted
oa the tractor 11 for swinging movement about a trans-
means is provided for raising and lowering the froat
end of ssid frame. For example, the tractor 11 may
have vertically swingable hydraulic cylinders 22
mouated on pivot blocks 23 or the like and having
pistoa rods 24 pivotally connected as at 25 to the front
members i 7. When appropriate ends of the double-act-
ing cylinders 22 ase pressuriced, the Cframme 1S 6
raised or lowered with the forward end of said frame
moving vertically through an arc. The machine thus far
described is of conventional construction and eed not
be exactly as described and illustrated as long as the
front end of the C-frame 15 can be moved vertically in
a suitable manner.

ss

65

the axis 56 and thus control the operating angle of said
biade. The biade 30 has three major operating positions
which are the generally upright, ground level position
shown in FIG. 2, the forwardly tilted, ground-level posi-
tion shown in FIG. 3, and the raised and rearwardly
tilked position shown in FIG. 4.

In order to relieve the strain of the power means 60
and associsted parts when the blade 30 is in either the
forwardly or rearwardly tilted positions, the present

60 device includes stop means generally indicated at 70.

As shown in FIG. 1, and in greater detail in FIG. 3 for
example, the means 7@ comprises @ pair of arms 72
with one arm being disposed above each side channel
50. The front end of each arm 72 is connected to a
bracket 74 on the moldboard frame 32 by a pivot pin
78 and the opposite end of said arm is provided with a
longitudinal slot 76 having end edges 77. A bracket 78
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' is mounted oa each side channel 50 near the rear end to maintain this grading position as it does the other
thereof and this bracket carries a laterally projecting three major operating positions of the blade but the
pin 79 which slidably projects through a slot 76 in an pair of arms 72 also lend support the blade 30 that no
adjacent arm. When the blade 30 is in the forwardly undue stress is placed on the power means 60.
tilted position shown in FIG. 3, the two pins 79 areen- 35 To pick-up and carry a load of earth or the like, the
gaged by the rear end edges 77 of the slots 76 whereu- blade 30 is driven into the earth while in the digging
non the blade 30 is partly supported by the pair of arms (FIG. 2) position. The power means 60 is then actuated
72. in the same manner, the arms 72 partly support the to tilt or rock the blade rearwardly as shown in FIG. 4
blade when it is tilted rearwardly as in FIG. 4, the pin whereupon the C-frame 18 is raised by means of the
79 at this time engaging the front end edges 77 of the 10 cylinders 22 to elevate the blade and the load sup-
slots 76. ported thereon. The carth load can be transported from
Referring now to FIG. S, the blade 30 will be scen 1o place to place by the machine and can be dumped from
be provided with a plurality of digging teeth 80. These the clevated and rearwardly tilted blade 30 into a truck,
transversely spaced teeth 88 are secured to the bottom is for cxample, simply by pressurizing the appropriate end
member 33 of the moldboard frame 30 as to extend of the cylinder 62 to rock the blade to the forwardly
downwardly and forwardly from lower edge 82 of the tilted position shown in FIG. 3.

moldboard. As viewed in side clevation, the teeth 80 The blade 30 can also be used to clear out roots and
will be seen to taper from the member 33 to their outer the like and for this purpose, the moldboard extension
ends 84. 20 86 is removed to expose the teeth 80. The blade is then

The moldboard 31 is provided with an extension 86  tilted to the FIG. 3 position whereupon the end of the
which is a substantially rectangular plate covering the teeth can be embedded in the ground to a depth which
teeth 80. Extension 86 has an upper edge 87, a lower will dig out roots when the bulldozer 10 is moved for-
edge 88, and side edges 89 which preferably diverge wardly.
from upper 87 to lower edge 88. On the rear face of the 25 It will be noted that the blade 3@ can quickly and
moldboard extension 86, a number of transversely casily be removed from the C-frame 15. This is done by
spaced holding sockets 99 are formed, see particularly pulling out the pins 45 and 53 to release the blade from
FIGS. 5 and 7, there being one such socket for each the tractor which is then driven in reverse to back the
tooth 8$0. The tecth 88 are seated in the holding sockets side members 16 out of the channels 50 and withdraw
90 30 that the moldboard extemsion is firmly held 30 the front members 17 from the housing 44. The blade
against movement in all directions except longitu- 30 can be picked up by reversing this procedure and
dinally of the teeth. generally this can be done by the tractor operator

To hold the moldboard extension 86 from slipping  working without assistance.
forwardly off the teeth 80, the multi-purpose blade 30 The moldboard extension 86 can also be removed
is provided with locking means generally indicated at 335 and replaced without difficulty. To remove the exten-
92. As showa in FIG. 8, 6 and 7, the means 92 com- sion 86, the tractor uperator merely loosens the locking
prises a pair of bars 94 (one only illustrated) which are pins 98 and then manipulates the blade to drop the ex-
welded or otherwise secured to the rear face of the ex- tension on to the ground. Replacement is slightly more
tension 86, one near each side edge thereof. The bars 40 difficult but a skilled operator soon learns to use the
94 are provided with one or more transversely extend- biade 30 to jockey the extension into a position where
ing holes 95. The bars 94 each project through a slot 97 the teeth $8 can be thrust into the holding sockets 98
(FIG. 6 only) which is formed in the frame 32 to the and, when this is dope, it is a simple matter to thread
rear of the moldboard 31. A locking pin 98 is threaded the locking pins 98 into the holes 95 which serves to
through a suitably spaced hole 95 in each bar 94 to 45 lock the « xtension to the remainder of the blade.
prevent the extension 8§6 from moving downwardly and From the foregoing, it will be seen | have provided a
forwardly off the teeth 80. Preferably, each locking pin simple yet extremely effective bulldozer blade which
98 is secured against being accidentally dislodged from will function equally as well as a scraper, a tooth
its bar 94 by means of a mged keeper pin 99. Thus, the,  digging implement, a conventional blade, or a loader
moldboard extension 86 is firmly locked to the $0 bucket. The apparatus can readily be attached to or
remainder of the blade 30 30 that it cannot be dislodged removed from a bulldozer C-frame and the power
during normal operations. requirement of the device can be supplied by adding a

In openm.mebhde”uad.ptedtobepomaoned few extra hose lines and a control valve to the hydraulic
as shown in FIG. 2 whereupon it can be used as @ con- system of a conventional tractor.
ventiona! bulldozer blade. In this generally upright 53 Iclaim:
position, lower edge 88 normally is partially embedded 1. A multi-purpose blade for a bulldozer having a
in the ground as the blade is pushed forwardly by the vertically swingable C-frame, said blade comprising a
tractor 11. A digging and scooping action then takes moldboard extending across a front end of the C-frame,
place and the blade 30 is used in much the same pivot means securing the moldbcard 1o the C-frame for
manaer as the conventional bulldozer biade. 160 rocking movement about a horizoatal and transversely

When tilted forwardly as shown in FIG. 3, the blade extending axis, said moldboard having a lower edge, a
30 can be used in the same manner as a scraper biade plurality of digging teeth extending dowawardly from
on a grading machine. This grading position of the the lower edge, @ moldboard extension detachably
blade 30 enables the machine 10 1o function as a grader P secured to the moldboard to cover the digging teeth,
so that e road surface or the like can be leveled off — said moldboard extension having holdiag sockets o
without the lower edge 88 digging too deeply into the receive the digging teeth, locking means for detachably
road surface. The hydraulic cylinder 62 is pressurized securing the moldboerd exiensioa to the moldboard,
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said locking means comprising a bar extending up-
wardly from the moldboard extesnsion, said moldboard
haviag a frame provided with a slot through which the
bar projects, and a locking pin extending transversely

through an opening in the bar t0 prevent withdrawal of S

said bar from the slot, and power means including a
fluid cylinder and piston rod therefore for rocking the
WM!&&&.MWM

135

é
2. A multi-pucposs blade 28 claimed in claim, | and
including stop mecans for limiting vocking movemeat of
the moldboard beyoad the forwardly tilted gradiag

3. A multi-purpose blade as claimeA in claim, 1 in
which said pivot means and said power means are
mounted on C-frame supported members, and a
removable pin securing each of the members to the C-
frame.
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